This paper examines the relation between stock returns and unexpected changes in nominal and real interest rates and inflation for the US stock market. With the exception of Sweeney and Warga (1986), we are the first to examine this relation in detail by breaking the results down from the US stock market level to sector, sub-sector and to individual industries as the ability of different industries to absorb unexpected changes in interest rates and inflation can vary by industry and by time period. Unlike Sweeney and Warga (1986), we also look for stability in the relations by examining them by sector during contraction and expansion sub-periods throughout a long time period, from September 1989 to February 2014. While most significant relations are conventionally negative, some are consistently positive. Specifically, we find that Integrated Oil and Gas, Commercial Services and Supplies and Diversified Metals and Mining have a consistent significant positive relation between stock returns and unexpected changes in real interest rates while Diversified Metals and Mining has a significant consistently positive relation between stock returns and unexpected changes in nominal interest rates. This suggests that investments in these industries can form a safe haven from unexpected changes in real and nominal interest rates respectively. Interestingly, we find that Gold has an insignificant beta during recessionary conditions hinting that investments in the Gold industry can indeed be a safe haven during recessions. However, Gold also has a consistent negative relation to unexpected changes in inflation thereby damaging the claim that an investment in Gold is a hedge against inflation.
Introduction and literature review
The US stock market is a world reference market so unexpected changes in US nominal interest rates can affect stock markets worldwide. Moreover, being the most active equity market with the longest series of detailed quality data, the US stock market is a natural laboratory to study the relationships between unanticipated inflation and its co-dependents, unanticipated changes in real and nominal interest rates, in detail by sector and by varying economic conditions. It is important to examine these relations by sector because there is no reason to expect that individual sector returns are always inversely related to unanticipated changes in inflation and real and nominal interest rates. For instance, according to the flow through model of Estep and Hanson (1980) , the impact of inflation on stock prices can be neutral if the firm can pass on inflationary price increases to consumers. If so, then an investment in stocks can serve as a safe haven for investors as stock prices rise with inflation. Additionally, the impact of unanticipated real and nominal interest rate changes can vary by sector depending upon the characteristic leverage and competitive structure of the sector. Moreover, it is also important to examine these relations by time period as conventionally inverse relations can turn positive as economic conditions change. For instance, it could be that an investment in cyclical industries such as the Industrial sector can have a positive relation with unanticipated inflation during boom economics conditions that turns negative during recessions. (Bartram and Bodnar, 2009 ). On the other hand, the 10-year Treasury bond yield shows a decreasing tendency. So at first glance, we observe clear evidence of the inverse association between US stock market returns and changes in the nominal interest rate. However, we raise the question of whether this inverse relation is consistent by sub-period and whether this inverse association is maintained when we break down unexpected changes in the nominal interest rate into unexpected changes in the real interest and inflation rates, especially when we examine these relations by sector, industry and by economic condition. Thus, the crucial aim of this paper is to analyze the details of the relation between returns on US stocks and unexpected changes in nominal and real interest rates and inflation.
[INSERT FIGURE 1 ABOUT HERE]
The literature examines the sensitivity of stock returns to unexpected changes in nominal interest rates finding a negative and significant relationship between stock returns and unanticipated changes in nominal interest rates. See O' Neal (1998), Fraser et al. (2002) , Hevert et al. (1998a Hevert et al. ( , 1998b , Tessaromatis (2003) , Jareño (2006 , 2008 ) Ferrer et al. (2010 and Korkeamäki (2011) as examples. Some have examined these relations for the overall stock market (Elyasiani and Mansur, 1998 , Oertmann et al., 2000 , and Shamsuddin, 2014 while others have mainly studied these relations for financial companies (Flannery and James, 1984 , Fraser et al., 2002 , Staikouras, 2003 , Au Yong and Faff, 2008 , Ballester et al., 2011 , and Bessler and Kurmann, 2012 or for Utilities (Sweeney and Warga, 1986) . Others have deepened the analysis by decomposing unexpected changes in nominal interest rates into unexpected changes in real interest and unexpected inflation rates (Tessaromatis, 2003 , and Jareño, 2006 . This paper is one of the few to estimate the stock return response to unexpected shocks in the nominal interest rate and its components, unexpected changes in the inflation rate and the residual that we interpret as unexpected changes in the real interest rate. To accomplish this task, we use an extension of the Stone (1974) two-factor model proposed in Jareño (2006 ) and, partly, in Jareño (2008 and Jareño and Navarro (2010) .
Using this approach, we make two contributions. First, we analyse these relations at the sector, sub-sector and industry level. Thus, we estimate not only the relation between stock returns and unexpected nominal interest rate changes but also the relations between stock returns and unexpected changes in the real interest and inflation rates by sector, sub-sector and individual industries. Second, we examine a long time period, from September 1989 to February 2014. This period encompasses a wide variety of economic conditions, including one of the longest expansion periods for the US economy, one of the most severe credit contractions in living memory and several recessions. This sample variation in economic conditions allows us to explore the stability of these relations overall, and by sector, sub-sector and industry. This detailed investigation into the stability of these relations allows us to search for special industries whose response to unexpected changes in nominal and real interest rates, and unanticipated inflation, is consistent, either positive or negative, thereby providing valuable information for investors and policy makers who have to consider these important sources of systematic risk.
As mentioned previously, according to most of literature, the response of stock returns to changes in nominal and real interest rates is usually negative. Our results generally agree with these previous findings. Also, like Booth and Officer (1985) and Bae (1990) , we find that some financial (as well as non-financial) sectors have insignificant relations. However, we also find some contrary results when examining the relations by sector, sub-sector and industry. We find that three industries, specifically
Integrated Oil and Gas, Commercial Services and Supplies and Diversified Metals and
Mining have a consistent significant positive relation between stock returns and unexpected changes in real interest rates while one industry, Diversified Metals and Mining, has a significant consistently positive relation between stock returns and unexpected changes in nominal interest rates. These positive relations suggest that long investments in portfolios of stocks in these particular industries can form a safe haven from unanticipated changes in nominal and real interest rates.
1 Moreover, we find that
Gold has an insignificant beta during recessionary conditions hinting that investments in the Gold industry can indeed be a safe haven during recessions. Interestingly, we find that three industries, specifically Household Durables, Pharmaceuticals and Gold have a negative relation to unanticipated inflation in the overall sample and in the contraction and expansion sub-periods suggesting that these three industries are particularly exposed to inflation risk. It is remarkable that stock returns are inversely related to unexpected inflation for the Gold industry, thereby damaging the image of Gold as a hedge against inflation.
The rest of the paper is structured as follows. Section 2 presents the main methodology used in this research. Section 3 describes the data and variables included in our empirical analysis. Section 4 comments on the results of our research and, finally, Section 5 makes concluding remarks.
1 While an investor can form a hedge by shorting stocks of an industry that has a consistently inverse relation with, say, unexpected changes in nominal interest rates, we can anticipate frictions such as a lack of full use of proceeds from short selling, unanticipated termination of the hedge by the party lending the stocks and regulatory prohibition of short selling during crisis periods that can make this sort of hedge less effective than a natural hedge based on a long position in a portfolio of stocks with a positive relation with unexpected changes in nominal interest rates.
Methodology
In this section we explain how we measure unexpected changes in the nominal rate of interest. Then we explain how we measure the expected rate of inflation that is used as an input to decompose the unexpected change in nominal interest rates into unexpected changes in inflation and unexpected changes in the real rate of interest.
Finally, we describe how we classify the state of the economy into expansion and nonexpansion (contraction) states.
2.1. Unexpected changes in nominal interest rates Sweeney and Warga (1986) , Kane and Unal (1988) , Bartram (2002 ), Oertmann et al., (2000 and Olugbode et al. (2013) amongst others use changes in long-term interest rates as a proxy for unexpected changes in nominal interest rates because long term interest rates incorporate the expectations of economic agents and because long term interest rates are important as they determine the cost of corporate borrowing.
Thus, long term interest rates strongly influence the investment decisions of firms and therefore affect the value of companies. Alternative proxies for unexpected changes in nominal interest rates such as forecast error of an empirical ARIMA process for long term interest rates or survey data on the US federal funds rate (Benink and Wolff, 2000) have their own advantages and disadvantages (Froot, 1989) so no one proxy dominates.
Therefore, we follow common practice and use the first difference of the long-term interest rate as a proxy for unexpected changes in the nominal interest rate. Although previous studies have applied a variety of methodologies to estimate expected inflation rates, a lot of related and crucial papers (Pearce and Roley, 1988 , Schwert, 1981 , Fraser et al., 2002 , Mestel and Gurgul, 2003 , and Jareño, 2008 , use simple time series ARIMA models to estimate the expected inflation component. These studies assume that the current total inflation rate (π t ) can be broken down into the sum of its expected (π t e ) and unexpected (π t u ) components. Thus, the expected component is estimated using ARIMA models thereby assuming that this component depends upon its own past series. Then the forecast errors from the ARIMA model form our estimate of unanticipated changes in inflation. We also use ARIMA models because authors, such as Joyce and Read (2002) and Browne and Doran (2005) , observe similar results using ARIMA and other alternative and more sophisticated procedures.
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We use the Akaike information criterion (AIC) to choose the ARMA (1, 0)
process to predict the month-to-month annualised inflation rate. Therefore, we suppose short-sighted expectations as in Leiser and Drori (2005) . 4 That is,
In other words, expectations are formed in part (ρ according to the ARMA(1,0) process), as of time t for the expected rate of annualised inflation π over the next month t+1 based on the most recent monthly annualised inflation rate that evolved from t-1 to t.
2.3 Unexpected changes in the real rate of interest.
As mentioned above, we use changes in the 10-year US Treasury bond yield as our approximation for unexpected changes in the nominal interest rate. To obtain unexpected changes in the real rate of interest we assume the Fisher approximation and subtract the expected rate of inflation E t (π t,t+1 ) as estimated above from the nominal rate of interest i t .
( )
Then, changes in the above relation form our approximation for unexpected changes in in the real rate of interest.
The Stone (1974) two-factor model
The literature focuses mainly on the Stone (1974) two-factor model to measure the interest rate sensitivity of stock returns (Lynge and Zumwalt, 1980 , Sweeney and Warga, 1986 , O'Neal, 1998 , Fraser et al., 2002 , Bartram, 2002 , Soto et al., 2005 , Staikouras, 2005 , Jareño, 2006 , and Ferrer et al., 2010 . We use an extension of the Stone (1974) model that decomposes unexpected changes in the nominal interest rate into unexpected changes in real interest and inflation components in the nature of Tessaromatis (2003) , Cornell (2000) , Jareño (2006 and 2008) . However, all of these studies do not examine any sector other than the financial or the utility sector. Thus, we propose an analysis at the sector, sub-sector and industry level using an extension of the Stone (1974) 
Typically, studies of interest rate sensitivity of stock returns start from the Capital Asset Pricing Model CAPM augmented by unexpected changes in nominal interest rates (Stone, 1974) to better explain the stochastic process that generates security returns. Therefore, adjusting Arango et al.'s (2002) 
where r jt is the stock (sector, sub-sector or industry) j return in month t, β j shows the stock sensitivity to market movements, r mt is the return on the market portfolio, ∆i t u represents unexpected changes in nominal interest rates and, finally, ε jt is the error term.
We extend the Stone (1974) 
where r jt is the stock (sector, sub-sector or industry) j return in month t, β j shows the stock sensitivity to market movements, r mt is the return on the market portfolio, ∆r t represents unexpected changes in real interest rates,
shows shocks in the expected inflation rate (hereafter, unexpected changes in the inflation rate that we later explain is orthogonalized) and, finally, ε jt is the error term.
To avoid possible high collinearity between the explanatory variables, the financial economics literature uses some orthogonalization procedure. In panel A of table 1 we observe a high, significant correlation between unexpected changes in real interest and unexpected changes in the inflation rate (about -83%). We also find two other significant correlations that we do not need to orthogonalize as they do not simultaneously occur in our model; the first is between changes in real and nominal interest rates (about 44%) and the second is between unexpected changes in inflation and nominal interest rates (about 15%). So, as in Lynge and Zumwalt (1980), Flannery and James (1984) , Sweeney (1998) and Fraser et al. (2002) , we orthogonalize the relation between unexpected changes in the real interest rate and unexpected changes in the inflation rate by regressing changes in the unexpected inflation rate on a constant and changes in the unexpected real interest rate using ordinary least squares regression.
The residual from this regression forms our proxy for the orthogonalized unexpected change in the inflation rate. Thus, the effect of each factor is isolated and the movement that remains is captured by the residuals.
We choose this orthogonalization method because this is in line with the aim of this research, which is to estimate the response of stock (sector, sub-sector and industry) returns to unanticipated changes in nominal interest rates and its' decomposition, unexpected changes in real and unexpected changes in inflation rates. Therefore, we analyze direct and indirect effects of interest rate shocks and obtain clear economic intuition. We find similar results to those obtained without orthogonalizing and also very similar results when we interchange the dependent and independent variables. Thus, our results seem to be robust, since this orthogonalization process evidently only eliminates the correlation between variables.
The final correlations between explanatory variables included in our model are reported in Table 1 Panel b. Notice that the correlation between unexpected changes in the real interest rate and unexpected changes in the inflation rate is zero.
[INSERT Knif et al. (2008) and Jareño (2009 and 2013), we assume that the stock market response to unanticipated changes in nominal and real interest and inflation rates depends on the business cycle. Therefore, we need to classify the state of the economy. We follow the National Bureau of Economic Research (NBER's) classification, but this is only available until June 2009. Therefore, we extend this classification by examining the evolution of the annual growth of the US GDP after seasonal adjustment (as in Díaz and Jareño, 2013) in order to identify expansion and non-expansion (contraction) months. Specifically, a contraction begins with a recession as defined as two or more quarters of negative seasonally adjusted growth. A contraction continues throughout the recovery period and converts to an expansion only when seasonally adjusted GDP rises above the peak of GDP just prior to the recession. Finally, we use the monthly expected inflation rates as explained in section 2.2.
The appendix Table A reports Table 3 reports the monthly returns for the S&P500 Index and the US sector indices. The mean and median returns for all sectors and the market are positive and fairly large; the mean monthly return is 58 basis points or 7.2% on an annual basis.
Changes in the 10-year US bond yield, our proxy for the unexpected changes in the nominal interest rate, are negative as are unexpected changes in real interest and inflation rates, reflecting the decreasing trend of long-term interest rates as shown earlier in Figure 1 . The most volatile sector is Information Technology, followed by Financials. Also, sector and market stock return volatilities are higher than nominal and real interest and inflation rate volatilities. Except for the real rate of interest, all the variables exhibit negative skewness and all variables have excess kurtosis, especially for unexpected changes in the inflation rate. The Jarque-Bera test rejects the null hypothesis of Normal distribution in all cases at the 5% significance level except for unexpected changes in nominal interest rates.
We examine the stationary of the variables in the second part of In order to obtain continuously compounded returns for industry sectors, subsectors and industries r jt , we compute the log relatives using the closing index of the last day of the current month P jt relative to the closing index of last day of the previous
To avoid income smoothing, we use index values net of dividends. We use the S&P500 index as a suitable representative of the US stock market and compute the log relative return in an analogous way as in (3) to obtain market log-returns.
Empirical results
We estimate two models, (1) examines the relation between stock returns and unanticipated changes in nominal interest rates and (2) estimates the relation between stock returns and unanticipated changes in real interest and inflation rates. Both models are applied separately by sector, sub-sector and industry and are estimated throughout the sample period and during expansion and contraction economic sub periods from September 1989 to February 2014. We estimate models (1) and (2) separately using the "seemingly unrelated regression" SUR technique (Zellner, 1962) for each of the sector, sub-sector and industry samples, six SUR regressions in all, thereby taking into account possible contemporaneous correlation in the error terms across sectors, sub sectors and industries as well as heteroskedasticity.
Results at the sector level
We regress models (1) and (2) at the sector level and we report the results in table 4. Panel A reports the results for the entire sample period and Panels B and C report the results for the contraction and expansion periods respectively. The adjusted R squares of both models are very similar where for model 1, the adjusted R square ranges between about 65% for Information Technology and about 24% for Utilities. All sectors exhibit a positive and significant market beta for both models overall and in the contraction and expansion sub-periods. While the betas are different in the contraction and expansion sub-periods, there is no discernible pattern to these differences. The beta coefficients are nearly the same by sector for the two models. For the overall period, the beta coefficients vary between the least risky Utilities 0.47 to the most risky Information Technology sector 1.38.
[INSERT TABLE 4 ABOUT HERE]
Looking at model 1 for the overall sample period, the results confirms a noteworthy relationship between sector stock returns and unexpected changes in nominal interest rates as six of the ten sectors have a statistically significant coefficient. Meanwhile, the conventionally negative relation between stock returns and unexpected changes in nominal interest rates for Consumer Staples, Health Care and Utilities remain negative for the recession and expansion sub-periods but only the Consumer Staples coefficient remains highly significant in both sub-periods. Clearly, an investment in the Consumer Staples sector is subject to a significant amount of interest rate risk. Finally, there are two sectors without any significant relation between stock returns and unexpected changes in nominal interest rates for the entire sample but show significant coefficients, with opposite signs, for the contraction and expansion subperiods. Specifically, Consumer Discretionary and Industrials have the conventional inverse relation during contraction which turns positive during expansion suggesting that firms in these industries can pass on additional financing costs when economic conditions are robust.
When decomposing unexpected changes in the nominal rate of interest into unexpected changes in the real rate of interest and unexpected changes in the inflation rate (model 2), we discover comparable results for unanticipated changes in the real rate of interest but in this case, there are just four rather than six sectors that are statistically significant. Consumer Staples and Utilities have a significant inverse relation between stock returns and unexpected changes in the real rate of interest whereas Energy and Materials have a significant positive relation. However, none of these relations remains consistently significant and of the same sign for the contraction and expansion subperiods with the exception of Energy. Even then the positive coefficient in the expansion period is only marginally significant.
Similarly, the signs of the relation between stock returns and unanticipated inflation are not always negative. Specifically, we find significant negative coefficients for Consumer Staples, Health Care and Utilities and one positive relation for Information Technology. However, only Consumer Staples has a consistent inverse relation for both economic sub-periods suggesting that unexpected changes in inflation are an important source of risk for investments in the Consumer Staples sector.
Interestingly, stock returns in the Industrials sector are directly related to unanticipated inflation in expansion periods but are inversely related to unanticipated inflation in contraction period suggesting that firms in this sector can pass on unexpected inflationary costs during robust economic conditions but are less able to do so during harder economic times.
In summary, we find that when there are significant relations between stock returns and unanticipated changes in nominal interest rates and their components, unanticipated changes in the real rate of interest and inflation, these relations are most commonly negative. The Consumer Staples industry sector shows this tendency most strongly as the relation between stock returns and unanticipated changes in the nominal interest rate as well as unanticipated changes in the inflation rate are significantly negative overall and in the contraction and expansion sub-periods. Even the relation between stock returns and unexpected changes in the real rate is negative but significantly so only for the contraction sub-period. Meanwhile we observe the contrary positive relation more rarely. The clearest example is the Information Technology sector. Specifically, while all the significant relations between stock returns in the Information Technology sector and unanticipated changes in nominal interest rate, real rate and inflation rate are always positive, they are consistently and significantly positive overall and in the in the contraction and expansion sub-periods only for unexpected changes in the nominal rate of interest. The next step is to see if we can discover more instances of these significant relationships as we further refine our analysis by examining more refined sub sector portfolios.
Results at the sub-sector level
In the second step of our analysis, we estimate model 1 and 2 at the sub-sector level as defined in Appendix Table A. Table 5 shows the number and percentage of subsectors that have a significant response of stock returns to unanticipated changes in each factor (nominal interest, real interest and inflation rate) and the average significant coefficient and the average positive and negative coefficients for each factor. Panel A shows this information for the entire sample period while Panels B and C report this information for the contraction and expansion periods respectively.
For both models, we find a positive and significant market beta for the total sample and for the expansion and contraction periods for all sub-sectors with just one exception. There are less than 100% sub-sectors with a statistically significant positive market beta during the expansion sub-period because the beta for Construction Materials, while positive, is statistically insignificant. The average beta is close to the theoretical beta of 1, being a little higher in the contraction period and a little lower in the expansion period. For the overall period, betas range between about 0.4 for Electric Utilities and 1.5 for Semiconductors & Semiconductor Equipment.
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The average significant sub-sector coefficients, along with the average of the significant positive and negative coefficients are shown in column 3 of Table 5 . The average relation between stock returns and unexpected changes in the nominal interest rate (model 1) and unexpected changes in the real interest and inflation rates (model 2) are negative for the overall period and for the contraction and expansion sub-periods with just one exception. Specifically, in panel C the average coefficient for unexpected changes in the real rate of interest is a positive 0.483 for the expansion period.
Moreover, when a coefficient is significant, it is most often negative, again except for the expansion sub-period for unexpected changes in the real rate of interest.
Specifically, Table 5 , column 2, panel C shows that five of the seven sub-sectors have a significant positive relation between stock returns and unexpected changes in the real rate of interest.
Clearly, the overall results are consistent with most of the prior literature as the relations between stock returns and unexpected changes in the rate of inflation are most often negative. Specifically, column 2 shows that around 42%, 33% and 27% of the sub-sectors for the total sample, contraction and expansion period respectively, have stock returns that are significantly and negatively related to unexpected changes in the inflation rate.
Nevertheless, there are some exceptions to the conventionally inverse relations.
For instance, panel A, column 2 reports that there are six sub-sectors that have a significant positive relation between stock returns and unexpected changes in the nominal rate of interest in the overall period. In addition, we find three contrary positive relations for unexpected changes in the real rate of interest and six contrary positive relations for unexpected changes in inflation rate for the overall sample period.
Breaking down the results by sub-period, we observe that with a smaller sample size, there are fewer statistically significant coefficients. During the contraction sub-period, there are more instances of inverse relations and during the expansion period, there are proportionally more instances of positive relations suggesting that on average companies find it easier to pass on unexpected costs during expansions.
In summary, we find that on average, the relation between stock returns and unanticipated changes in the nominal rates of interest (model 1) and unanticipated changes in the real rate of interest and the inflation rate (model 2) are negative. This result is consistent with the literature. However, as we saw at the more aggregate sector level, we continue to find contrary positive relations at the sub-sector level. This motivates us to examine individual industries to see if we can find exceptional industries where investments in these industries can form a natural hedge against sources interest rate and inflation risk.
Results at an industry level
As a last step, we regress models 1 and 2 at the industry level. We again examine the relations for the total sample, contraction and expansion periods and obtain some remarkable results. Table 6 panel A1 and panel A2 shows the results for model 1 and 2 respectively for the overall period and panels B1, B2, C1 and C2 show the results for model 1 and 2 for the contraction and expansion periods respectively. All panels present the information in the same way. For instance, Table 6 In Table 6 , panel B1 we observe that the results of the contraction period is mostly similar to the total sample but with a few peculiarities. First, the stock returns of On average, the majority of sectors, most notably Consumer Discretionary, Consumer Staples, Financials, Industrials and Materials, have an industry weighted negative significant relation between stock returns and unexpected inflation. While overall, and in some of the sub-periods, we can find industries with a significant positive relation between stock returns and unexpected inflation, we are unable to find an industry that has a consistently positive relation with unexpected inflation. However, we do find that stock returns in the Household Durables, Pharmaceuticals and Gold industries have a negative relation to unanticipated inflation in the overall sample and in the contraction and expansion sub-periods suggesting that stocks in these industries are exposed to significant inflation risk.
Conclusions
Many studies have analysed the sensitivity of stock returns to changes in nominal interest rates (Sweeney and Warga, 1986 , O' Neal, 1998 , Fraser et al., 2002 , Oertmann et al., 2000 , Hevert et al., 1998 a and b, Tessaromatis, 2003 , Jareño, 2006 , and Ferrer et al., 2010 , finding a negative and significant relationship between stock returns and unexpected changes in nominal interest rates. We too examine this relationship but at the sector, sub-sector and industry levels for both contraction and expansion sub-periods as well as for the overall sample period. In general, we find significant and negative relationship between stock returns and unexpected changes in nominal interest rates. Nevertheless, we observe important exceptions where some of these relations are insignificant and other relations that are consistently positive, even at the level of an individual industry in the case of the Diversified Metals and Mining industry.
At the sector level, we find that the most vulnerable sector to fluctuations in 10-year government bond yields are Utilities, so regulated and seriously indebted sectors seem to be the most interest rate sensitive, particularly in the expansion sub-period.
Also, we note that Consumer Discretionary and Industrials have the conventional inverse relation between stock returns and unanticipated changes in the nominal rate of interest during the contraction sub-period that turns positive during the expansion subperiods so that for the overall period, there is no significant relation. This suggests that firms in these industries can pass on additional financing costs when economic conditions are robust.
In order to deepen in our analysis, we decompose unexpected changes in the nominal interest rate into unexpected changes in the real interest and inflation rates. In general, the stock returns by sector, sub-sector and industry are inversely related to unexpected changes in the real interest rate movements, and unexpected changes in the inflation rate overall and more so in the contraction than in expansion sub-periods.
However, it is unusual to find industries with a consistent negative relation between stock returns and unanticipated changes in the real interest rate and the inflation rate.
There are three exceptions however. Evidently, inflation is an important source of risk for investments in Household Durables, Pharmaceuticals and Gold industries as they have a negative relation to unanticipated inflation in the overall sample and in the contraction and expansion sub-periods.
It is remarkable that stock returns are inversely related to unexpected inflation for the Gold industry, thereby damaging the image of Gold as a hedge against inflation.
Another interesting result is that the stock returns in the Gold industry are not significantly related to the market return during contraction economic periods thereby bolstering Gold's reputation as a safe haven during recessionary conditions.
Interestingly, we find that investments in three industries, specifically Integrated Oil and Gas, Commercial Services and Supplies and Diversified Metals and Mining can provide a safe haven against unexpected changes in the real rate of interest. Specifically, we find that the stock returns in these industries have a consistently positive relation with unexpected changes in the real rate of interest for the overall, contraction and expansion periods. This suggests that investments in these industries will tend to increase if real rates of interest unexpectedly rise thereby offsetting extra costs associated with a rise in the real rate of interest.
We suggest that future research can be inspired by Czaja et al. (2009) and Shamsuddin (2014) , who estimate interest rate risk in terms of the sensitivity of stock returns to changes in level, slope and curvature of the interest rate term structure rather than changes in the level of the yield curve. Also, estimating interest rate sensitivity via the Quantile Regression technique can prove to be fruitful because Quantile Regressions allows for measuring the impact of interest rate changes not only at the centre but also at the tails of the distribution of the stock returns, and thus provides a more comprehensive characterization of the relationship. it by classifying all months with growth above the previous peak as expansion and all other months as contraction according to the US GDP after seasonal adjustment (Díaz and Jareño, 2013) . For more information, please see the guide to the National Income & Products Accounts of the United States (NIPA) www.bea.gov/national/pdf/nipaguidepdf 
shows movements in expected inflation rates (orthogonalized) and, finally, ε t is the error term. The sample extends from Nov. 1989 to Feb. 2014 and the following regression has been estimated using SUR methodology. t-statistics in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01. 
